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(54) KOHCTPYKUUH 3A60A CKBAttUHbl 
(57) H306peTeHne othocmtca k KOHCTpyKuuu 
ckb3*mhu. Uenb - yMenbiueHue TpyAoeMico- 
ctm pa60T. Hoc/ie 6ypeHna ckbsxcmmw ao 

KpOB/lW flpOAYKTMBHOrO 06beKT3 4 CnyCK3K)T 

3KcnnyaT3UM0HHyK) xo/ioHHy 1 m ueMeHTwpy- 
iot ee. fla/iee ocymecTB/miOT 6ypeHue npo- 

AYKTMBHOrO 06beKT3 4 ao/iotom. AM3MeTp 

KOTOporo MeHbiue BHyTpeHHero A^aMeTpa 
3Kcn/iyaT3UM0HM0v% KO/ioHHbi 1. noc/ie nero 
pscuJMpfliOT ee pa3ABM*HWMM pacujwpwTe- 
n«MM. BbinonH»K)T pa6oTW no M3Mepemiio 
<|>a KivsecKO ro AwaMeipa ctbo/is ckb3>khhw. 
Co6MpaiOT nep<t>opnpoB3HHyio o6c3AMy»o ko- 
noHHy (nOK) rpy6 3 ms Mets/ina c n3M*Tb»o 
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unnnHnpvuiecKOM AopMu c unpywHbiM aua- 
MeTpoM. paBMWM AnaweTpy pacuuipeHHoro 
cieona CKoaxuHw. u BHyTpCHMMM AuaMeipoM 
6onbiue onyTpeHHero AnaweTpa 3Kcn/iyaTauw- 
ohhoA KonoMHw. nepcA cnycKOM b cKBatfuny 



nOK 3 npiviatOT 4>opMy c noncpcMHbiMH paa- 
MepaMu. oGecneMiiBaiomwMn coo6oahuii 
cnycK oe n iinTCpaan 3aneranun npOAy*™oHO- 
ro o6bCKra 4. B 3tom MMTepoane nOK 3 narpe- 

83KDT AO BOCC T3 MOB/1 eHUfl iJ>OpMbl. 4 U/l. 



W3o6peTenne othochtca k Mc4>Tera30A0- 
6biHe n MOxeT 6uTb ucno/ib30B3HO npu CTpo- 

MTC/lbCTBG CKB3>KUH. 

H30CCTH3 KOHCTpyKUUfl 3360» CKB3XHHW. 

BKmoM3K)iuayi 3Kcn/iy3T3uiiOHnyio KonoMny. 
cnymeHHyniAO xpoB/w npOAy^TviBuorooDbeK- 
Ta. noTatmyio KO/iomiy c ncp^opnpooanHbiMn 

OTBepCTHHMH (lUCHflMVl). yCTflHOB/lGHMyiO npO- 

TMBnpoAVKTMBMorooObCKTa. npu 3 tom HapyjK* 
hwii auaMCTp noTaiiMOii ko/iomhw Menbiue 
AtiarjseTpa CTBo/ia cuiiaau'ribi, a noc/ieAnnd 
Mewbtuc 3ityTpcMHoro auar-iotpa aKcnnyaia- 

•1UOHHOH KO/lOMMbl. 

O-xv.^rsi a f&»HO* KOMcrpyKiiMM 336o« 
anyTpO"Miik! AiiawOTp nOTavinovi ficp<J>opnpo- 
gaHMOii ko/io>ihw cvmecTBeHMO Mdibiue BiiyT- 
pcm-jro AnaMGTpa aKcnnyaTauuoHHoPi 
KonoHHw, MTOonpeAenweT Mu3KyK) npoAyKTWB- 
MVTt> CKBaxuiiu w 3DTpyAHflOT ee o6cny>KUB3- 
nii«? it cn;ivaTnmno 

ilpw Mnnwiiut f.oflt.uwioro 3a3ppa nao/ie* 
ihic na cteiney cicDaxiom u upoueccc ec 3kc- 
r.-.a^mu' yMCMnuaeTCfl n co apcneHeM 
npiicrnonbuafl 3ona CKcaxwuw pa3pywaeTc«. 
nocAcniiec TaKJKC npuBOA^T k paipyuJCHUK) 
ncTntiMoii xonOHMu. 

H3u6onee 6nu3ica k npeAiaraeMovi kohct- 
pyKU^- CKoaxctofbj. nxaiOMSiomaa 3Kcnnyaia- 
Uhohm/O KO/iOHHy. cnyiMeMHyio AO xpoB/ivi 
npOAyKTHBHoro o6beKTa. pscumpeMHuA ctbo/i 
ckb3)kuhu b MHTGpBanc 3a/ier3iuia npoAy*- 
TiiBtioro o6bCKTa. noiaftHyic nep<t>opupOB3H- 
ny»o KO/iOHHy oocaAMbix TpyG. yciaHonneiiHyK) 
npOTna uHTepBana 33/ieraMnn npoAyKTMflHoro 
o6bCKT3. npu 3tom A«» npenY"pe*AeMtm pa3- 
pytueHWA nnada r.cnbucBoe npocTpaHCToo 33 
noTSMMO* ko/iohhom naOuBaiOT rpaanwiHO- 
necMSMbiM 4>n/ibTpoM. H3BecTHa« komctpyk- 
Uim CKBaxiiHu o6/iaA3eT cneAy»ou|MMM 
HeAOCTatKaMw: bucoks TpyAoeMxocTb pa6oT 
no co3A3hmK) rpaBUMHO-necManoro (fcunbTpa; 
nD Mepe aKcn/iyaraumi rpafitiftHO-ncciaHfaift 

4)M/lbTp 3a6uB3CTCa M npOAY*™BHOCTb CKBa* 

xviHbi yMenbiuaeTCfl: Manwvi A^aMeip nornvV 
ho* KO/ioHHbi onpeAcnsiCT m n 3 k y k> 
npoAY«™ BHOCTb CKsaxuHW m 33TpyAH«eT ee 
o6c/iy>«nBaHMe 11 3Kcn/iyaTauu>o. 

Uenbu3o6peTeHH3 - yMCHbuienue tp/ao- 
eMKOCTM paGoTnyoe/iwMOMuc npotonoAn'^b- 

MOCT^ CKBaXMHW. 



yK33aHHa» uenb AOCTwracTcn tgm, hto b 

KOHCTpyKqun CKBa>KMMb». BK/IK>**aiOmCM 3KC- 

nnyaTaqnoHHyK) KO/ionHy, cnymeHHyio AO 
Kpoa/iM npoAyxTMBHoro o6beKTa. paciunpeH- 
5 hum ctoo/1 CKBaxuHbi b MHTCpoane 3aneraHvifl 
npoAYKTHBHoro o6beKTa. nep^opupoBaHHynD 
KonoHny. ycTaMOB/iCHHyio nponiB MHTepBa/ia 
3aner3Hvifl npoAyKTHBHoro o6beKTa. nep4>opw- 
p0B3Hnan KonoMHa o6c3Ahwx Tpy6 Bbino/iHCua 

10 M3 MeTa/ina C n3MflTbK>. 0OCCT3H3B/lHBaK)lUe^ 

nepBOHananbHyK) (|>opMy nocne cnycica ee b 
MMTepaan KpenneMMB, npMMCM napy^Hbiii ah- 

3MeTp nep<t>OpMpOB3MHOI4 KO/lOHHbl 06C3AHWX 

Tpy6 nepB0H3ManbH0vi um/imhap^mgckom 4>op- 

15 MM paBGH AH3MeTpy CTB0/13 CKB3)KHHW t 3 BHyT* 

pen hum AuaMCTp 60/ibiue BHyipeHHero 
AuaMeipa 3Kcn/iyaTaunoHHOM ko/iohhw. 

npiiHuvin AewcTBHn MeTanna c naMBTbio 
3aK/iK)HaeTcn b cneAyiomeM. 
20 l/l3BeCTH0. HTO MMeK)TC« MeTa/innMecKwe 
cn^aaw. y kotopwx Heynpyrwe Ae^opMauHM 

nOnHCCTbK) B0CCT3H38nMB3K>TC9 npH CHflTMH 

narpy3KH nnn HarpeB3. i.e. Meian/i. "BcnoMn- 
na«". npno6peTaeT npex<HK)K) ^opMy. 3to no- 
25 aphmc oQHspyxeHHoe bo Mnorvix mhctwx 
MeTan/iax. cnnaB3x m Meia/inHMccKnx KOMno- 
3nun«x. Ha3WBaeTC» a^exTOM naM^TM <J>op- 

Mbl. 



H3 4>nr. 1 npeACT3Bnen3 cxeMsruMecxw 
30 npcA^arseMSw KoncTpyxuMn 3360* ckbsjkhhw: 
h3 4>wr. 2 - ceneHue A-A H3 <t>vir. 1 : hs ^Hr. 3 - 
Ae^opMMpOB3MH3« nepeA cnycxoM b ckb3)«m- 
ny noTaMH3n ko/iohm3: 113 <t>vir. 4 - ceneHue B-B 
H3 <t)nr. 3 (HawGonbUJHM A^aMeTp nonepeMnoro 
35 ceMennq Ae4>opMnpoB3HHOM ko/iohmw Menb- 
uie BHyTpennero AwaMCTp3 3KcnnyaTanw0H- 

HOfl KO/lOMMbl). 

KoHCTpyxunq 3a6o« ckbs^mhw bk/hohsct 
3xcn/iyaT3UMOMHyK) xonoHHy 1, paciunpeHMbivi 

40 ctbo/i 2 cxBa)KMHbi 8 MHTepBa/ie 33/ieraHn* 
npOAy^TMBMoro o6bexT3 4 \a nep<1>opnpoB3H- 
ny»o xonoHHy 3 o6c3ahwx Tpy6. 

nocne 6ypeHM« cxsa^uHbi ao kpob/w npo- 
AyxTMBHoro o6be»da 4 cnycK3»OT 3»<cnnyaTa* 

45 unoMHyto KonoHHy 1 m ucmcm tupy K)t ee. 
fl3/iee ocymccTsnfliOT 6ypcHne npoAyxniBno- 
ro o6bexTa 4 ao/iotom, Anawerp Kdoporo 
MeHbiue BMyTpcMHero Awawcipa nKCM/iyara- 

UMOMHOA KOflOHHU 1. nOC/10 HCTO paCUiHP«K)T 

50 cro p33AOM3K"WMM paciunpuTC/isiMii. Bwnon- 
m«K)t pa6orw no ii3MepciHiK) ^axTUMeCKoro 
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/uianeTpa ctbo/13 ckb.imcmmw. CoGwpaKH nep- 
cJ)OpiipOD3HnyK) oGca/inyK) KO/iOHny 3 Tpy6 H3 
f.ieianna c naM»Tb»o unnun.apuHecKOM 4>opMw 
c napyxHbiM AwaMeipoM, paonwM /^naMeTpy 
pacuJiipeHHoro cxoona ckb3>kuhw. HepeAcny- 

CKOM 0 CK03)KHMy nep<t>0pup0B3HH0tf KO/lOHHe 

3 npitAaK)T <f>opMy c nonepeMMwMn pa3Mepa- 
mu, o6ecneMMB3K)iuiiMti cgoOoahwm cnycK ee 
c iiHTcpaan 3a/ioraHM.q npoAy^TMDMoro o6beK- 
Ta 4. C ncMombK) DneKTpoHarpeoaie/ifl w/iw 
ApyniM nyTen ocymecTo/i*K)T narpeB ciepxH* 
c naMATbio ao pacMeTHou TeMnepaTypw. npn 
3tom cTepxcHb c naMATbio eoccTanaBnuBaeT 
cco»o nepBOnaManbiiyio <|>opMy. 

n p » m e p. BypeHne noA 3Kcn/iyaTaunoH- 
HyK) KonoHHy ao r/iy6nHw 2000 m ocymecTB/iaiOT 
rtonoTOM 0 215.9 mm. Ha yxa3aHiiy»o r/iy6nHy 
cnycK3*cr sfcnnyaraunOHHyio KonoHHy M3 
Tpy6 0 168 mm c TO/imwHOfl 10 mm m ueMen- 
TiipyioT. 3aneroK)uim?i n;i*e npoAyKTMBHUM 
oGlckt pa3GypweaK>T aohotom 0 145 mm ao 
npoeKTHOvi rny6wMbi 2020 m. 3aTeM ctbo/i 

CKSaXMHW paCWUpfllOT pa3ABHXMWMM pac- 

ujnpiiTfMRrn: ao At i aMeTpa 0 250 mm. H3 
Meranna c naMA i b»o M3roT3B/iueaiOT nep<t>opu- 
pooaHHyio KonoHHy ahuhom L=22 m m p33Me- 
P3MM dt-148 MM. d2=250 MM. KO/lOHHy 
AC<l>opMnpyior. npiiAao nonepCMHOMy npo<t>- 
unK) bi i a na 4>wr. 4 c Man6onbtutiM aw3mctpom 
noncpeMHoro ccMemifl d3= 1 40 mm. mto o6ecne- 
MiwaeT Konbuenow 3a3op. paenwii 4 mm. c 
GuyTpeMHiiM A^aMcrpoM 3Kcn/iyaTaunoHHOw 
KO/ionHbi 148 mm h. cneAoaaTe/ibMO. cbo6oa- 

HyK) TpSMCnOpTUpOBKy nOrailHOM KOnOHHbl B 

MMTepBan 3anerannfl npoAy*™8noro o6be»aa. 
CnyCKaK)T Ae^opMnpoBaHnyto KononHy Ma 
KaGcne b CKBO^nny ao ynopa c ec 3a6oeM. 
BKn»owa»OT ciicteMy neiapoHar peoa. riocne 
ByAep^Kii n tcmcmus onpeAe/iCMMoro BpeMe- 
mm noraiiHafl ko/iohhs BOCcr3H3B/iwBaeT cbok) 
nepBOMaManbHyio mi/iUH/ipiiMCCKyio 4>opMy c 

H3py»:HblM AM3MCTPOM 250 MM. 

3KOHOMimeCKaa 3;M>CKTWBMOCTb OT 0HCA- 

pentm npcnnaracMnro Tcxniv^CKoro peiue- 
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hwh onpeAe/ineTcn AOnonnnrcnbUbiM acohtom 
CKBaxMHbi. no 4>opMyne /lionion AeGuT CKna- 
xhh w Q o5p3THO nponopunona/ic" naiy- 
pa/ibHOMy /iorapn(t>My oTHOtueHu* paA^yca 
KOHTypa nMTaHnq (R*) w paAuyca c*Ba>KviHb» 

(r C ), H3 OCH083HMM MerO npOM3BOAMTe/lbHOCTb 

ckb3xhhw c yBennMeHHWM paAwycoM r c1 npw 
npOMMX paBHbix yc/iOBnax onpenenaeTC* bw- 
paaceHweM 



15 
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Qi = Q 



In — 

. rT 

In — 



npMHUMaw R«=200 m, r c =0.145 m, no/ir<a- 
iotQi-0.08Q. 

TaKMM o6pa30M. AOCTuraeicn yoe/iviMeHvie 
npoM3BOAHTe/ibHOCTM 3a cmct peanw3annM 
npeAnsrseMoro TexmiMecKoro peujenvi». 

OopMyna M3o6peTeHMP 



KOMCTpyKUMfl 3360fl CKB3>KHMbl. BK/1KDM3K)- 

U43R 3Kcnny3T3UviOHHyK) KO/iOHHy. cnymen- 

HyiO AO KPOB^^ npOAYKTMBHOrO 06beKT3. 

pacu)iipeMHbiv% ctbo/i cKBaxuHw b nHTepasne 
3a/ieraHw» npoAYKTHBHoro o6beKTa. ncp<t>opw- 

pOB3HHyK> KO/IOHHy 06C3AHWX Tpy6, yCTSHOB- 

zieHHyio npoTMB MHTepaana 3aneraHMfl 
npOAyxTMBHoro o6beKTa. ot/ihm3K)im3«- 
c ji TeM. mt j. c ue/ibio yMeHbiueMMfl TpyAoeM- 
kocth pa6oT m yae/iMMeHUR nponaaoAHTe/ibHO- 
ctm cKBaxMMbi. nep<t>opnpOBaHM3« KonoMMa 
o6c3ahux Tpy6 Bbino/iHena n3 MeTan/ia c n3- 

MflTbK), B0CCT3H3B/lMB3lOluevi nepB0H3M3/lb- 

ny to 4>opMy riac/ie cnycKa b MHTepaa/i 
KpenneHMB. npuneM Hapy)KHbivi A^aMeip nep- 
<j)opwpoB3MM0^ ko/>ohhw o6caAHbix Tpy6 nep- 
B0H3ManbH0ii uvi/inHApuMecKotTi 4>opMw paseH 
AnaMeTpy CTaona ckbsjkmhu. 3 BHyTpeHHM^ 
AuaMdp 6o/ibiue BHyTpeHnero A^aweTpa 3kc- 
nnyaTaunoHHOM kohohhw. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 



dwell 
Fig. 1 



[vertically along right margin] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the welibore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
welibore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the welibore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, &2 - 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 



[sic- one of the r w j 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 



A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 




Claim 
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